Perinatal care in rural Japan is currently facing a crisis because of the lack of medical staff, especially obstetricians.
occurring at a remote facility is increasing. This trend will likely become increasingly common in the future. After parturition at a remote place, the mother returns to her residence and cares for her child. However, in rural areas, even when exposed to the mental stress of childrearing and the physical stress of puerperium, there is no perinatal facility in the vicinity and only insufficient care can be received. This slows the recovery of puerperal health and causes mother-to-child problems such as maternity blues and abuse. Therefore, postnatal care facilities that can address both the mental and physical stress of the mother and support better parent-child relationships are especially essential in these rural areas.
The postnatal care facility considered in this study combines both medical and nonmedical support, and this is a new style that differs from those currently used in many areas in Japan. Specifically, this new style of postnatal care facility cooperates with the maternity facility to accept the puerperant soon after delivery (≤2 days). The facility is generally near the puerperant's place of residence, and the puerperant stays there during puerperium. Because the postnatal care facility cooperates with the maternity facility even after discharge, the puerperant can still receive examinations from the doctors of the maternity facility. Furthermore, in addition to postpartum care, prenatal care (eg, pregnancy medical examinations) is also administered by the new postnatal care facility. This is partly because a pregnant woman might feel more comfortable if she can receive prenatal and postnatal care at the same facility.
In contrast to this new style of postnatal care facility, many other facilities in Japan generally accept puerperants who have been discharged from a maternity facility after a normal hospitalization period (5-6 days).
The current study focuses on the problems of providing obstetrics services in the Hida, Gifu Prefecture, Japan.
Hida is located in a mountainous region (see Figure 1 ), consists of 3 cities (Takayama City, Gero City, and Hida City) and 1 village (Shirakawa Village), and has an area of 4177.99 km 2 There are 2 problems with providing obstetrics services in Hida. First, because of the small number of births, it is difficult to widely distribute maternity facilities across this area while maintaining safety. Second, it is generally believed that at least 4 obstetricians and 2 doctors in other departments (eg, pediatrics and anesthesiology) are essential to maintaining a safe maternity facility and obstetrics service. However, the small number of births in Gero
City makes it extremely difficult to arrange a maternity facility with 4 obstetricians. Note that from a financial standpoint, 400 to 600 births/year are needed to maintain a maternity facility in Japan with 4 obstetricians. Furthermore, Takayama Red Cross Hospital has been designated as perinatal medical center for mothers and children and accepts pregnant women who need advanced medical care, but Gero Hospital faces a serious shortage of obstetricians. Currently, there is only 1 70-year-old obstetrician who is in charge of childbirth at Gero Hospital; therefore, managing a risky birth is impossible. Accordingly, it is considered that Gero Hospital should cooperate with Takayama Red Cross
Hospital and change its status from being a maternity facility to a new postnatal care facility.
The primary purpose of this paper is to investigate whether this new style of postnatal care facility could be accepted by the women of Gero City and how they would evaluate the different kinds of postnatal care services available. We conducted a hypothetical choice experiment to obtain data on eliciting women's preferences regarding the new postnatal care facility and its attributes. We chose mothers with toddlers at 9 nursery schools in Gero City as the survey target because women who have had children know their needs during puerperium.
The remainder of the paper is organized as follows. The next section provides a detailed literature review. We then describe the methodology, including choice model specification, choice experiment design, data collection, and sample description. After that, the results and discussion are presented. Finally, we draw our conclusions and suggest potential avenues for future research.
| LITERATURE REVIEW
There are a number of studies on different issues related to postnatal care in the literature. The importance of postnatal care was mentioned by Bastos and McCourt. 1 They argued that it is very common for women to experience a number of postnatal health problems; however, the impact on a woman's well-being needs to be taken seriously by midwives and other health care professionals, and these professionals need to offer sufficient, appropriate support and information to women. In addition, Kurth and others 2 analyzed interview and participant observation data on Regarding the content of postnatal care services, Smith 6 found that 12 specific dimensions are extremely important and affect women's satisfaction with postnatal care: support from health professionals, a partner, or social support services; care from a general practitioner and health visitor; receiving advice about contraception, feeding the baby, and maternal health; continuity of care; duration of inpatient stay; home visits; and pain after childbirth. In addi- In Japan, a number of studies discuss the definition of postpartum early discharge. Because the average discharge time after birth is 5 to 6 days in Japan, Ichikawa and Iseki 11 and Sakanashi and others 12 defined discharge within 3 days after birth as postpartum early discharge, while Kawahara and others 13 extended the number of days to 4. With early discharge in mind, Kawahara and others 13 administered a questionnaire and face-to-face interview survey.
However, most women in late pregnancy want the number of days spent in the hospital to remain the same. As for the care services that puerperants would most like to receive during hospitalization, the needs of primiparas were high for all items, while parous women wanted advice about breastfeeding and maternal and pediatric health. Ichikawa and Iseki 11 examined the conditions that allow postpartum early discharge by conducting a survey on support received during current postpartum hospitalization (continued hospitalization). They found that (1) determination of any abnormality in the newborn baby and puerperant was strongly requested during postpartum hospitalization, along with rest time and childcare guidance, and (2) the reason that many puerperants did not want to leave the hospital early was concern that they would not receive the abovementioned care. Based on these results, the authors concluded that, as a condition for early hospital discharge, improving the care administered during hospitalization and providing continuous care to mothers and children after discharge need to be considered.
In addition, Fukai and others 14 investigated the utilization of childcare support implemented by the local government of the Arakawa District in Tokyo. The surveyed support services were for mothers and children within 3 months after childbirth. Among these services, a parent-child interchange salon was regarded as important for mothers with nuclear families and mothers who do not have childcare supporters or advisers. Among the new services, the favorite was subsidized tickets for service charges, followed by a classroom for mothers after childbirth. Furthermore, women who preferred postnatal daycare facilities tended to be anxious about childcare and the physical condition of their newborn, and many women who preferred accommodation-style postnatal care facilities were late childbearing mothers.
3 | METHODS
| Choice experiment design
In choice experiment (CE) design, 3 alternatives were provided: continued hospitalization, discharge home, or discharge to a postnatal care facility. A number of attributes and assigned levels, as indicated below, were designed to generate hypothetical scenarios. These attributes and their levels were determined after a broad literature review and careful discussion with specialists. Each alternative has 10 common attributes.
• Continued hospitalization
• Distance from home to the facility: 30, 60, or 90 km
• Length of stay in the facility: 5 days (fixed)
• Type of room in the facility: 1-person, 2-person, or 4-person room
• Number of examinations of the mother and baby by a physician: 1 (fixed)
• Time spent providing advice about feeding the baby: 5 minutes (fixed)
• Number of childcare counseling sessions with a clinical psychologist: 0 (fixed)
• Childcare circle in the facility: absent (fixed)
• Number of free 60-minute body massages provided to the mother: 0 (fixed)
• Family members can stay overnight during hospitalization: no (fixed)
• Total cost including delivery fees and other expenses: \450 000, \500 000, or \550 000
• Discharge home
• All levels are the same as presented for continued hospitalization, except length of stay is reduced to 2 days (fixed) and the total cost is \90 000 less.
• Discharge to a postnatal care facility
• Maternity facility: All levels are the same as presented for continued hospitalization, except length of stay is reduced to 2 days (fixed) and the total cost is the same as the postnatal care facility (listed below).
• Postnatal care facility:
• Distance from home to the facility: 3, 6, or 9 km
• Length of stay in the facility: 3, 4, or 5 days
• Type of room in the facility: 1-person or 2-person room
• Number of examinations of the mother and baby by a physician: 0 or 1
• Time spent providing advice about feeding the baby: 20, 30, or 40 minutes
• Number of childcare counseling sessions provided by a clinical psychologist: 1 or 2
• Childcare circle in the facility: absent or present
• Number of free 60-minute body massages provided to the mother: 1, 2, or 3
• Family members can stay the night during hospitalization: yes or no
• Total cost for maternity and postnatal care facilities: \480 000, \530 000, or \580 000 CE design is concerned with efficiently creating choice sets, ie, combining the attribute levels into alternative profiles and combining alternative profiles into choice sets. If we applied a full factorial design, we would generate too many choice sets, which would be too cumbersome for respondents to answer. In this study, we used the D-optimal design approach for CE, which is based on multinomial logit modeling. The objective of D-optimal design is to extract the maximum amount of information from the respondents about the number of attributes, attribute levels, and other characteristics of the survey such as cost and length. 15 We created 24 choice sets by running D-optimal design through Design-Expert 9.0 (Stat-Ease, Inc.). These choice sets were randomly divided into 3 versions, and each version of the questionnaire consisted of 8 choice sets. The respondents were asked to select their favorite location for postnatal care and answer several other questions related to their socioeconomic characteristics. An example of a choice set is presented in Table 1 .
| Sample and data collection
The survey was conducted from July 2015 to January 2016 in Gero City, Gifu Prefecture, Japan with the purpose of examining women's preferences for a new style of postnatal care facility and its attributes. Questionnaires with selfaddressed postage-paid envelopes were delivered to the mothers of toddlers at 9 nursery schools when they picked 
| Choice experiment model
The CE model is based on random utility theory. 17, 18 The basic assumption of the random utility approach embodied in CE modeling is that decision makers are utility maximizers: ie, when given a set of alternatives, the decision maker will choose the alternative that maximizes his or her utility. The alternative utility of an individual (U) cannot be observed; however, it could be assumed to consist of a deterministic component (V) and a random error term (ε). Formally, an individual q's utility of alternative i can be expressed as
Hence, the probability that individual q chooses alternative i from a particular set J consisting of j alternatives can be written as To transform the random utility model into a CE model, certain assumptions about the joint distribution of the vectors of the random error terms are required. If the random error terms are assumed to follow a type I extreme value distribution and be independently and identically distributed across alternatives and cases (or observations), the conditional logit (CL) model is obtained. 19 In the CL model, the choice probability in Equation (2) is expressed as
Then, making the further assumptions that the deterministic component of utility will be linear and additive (V iq = β ′ X iq ), the probability in Equation (3) can be given as
where μ represents the scale parameter that determines the scale of the utilities. This is typically normalized to 1.0 in CL models. X iq is the explanatory variable matrix of V iq , and β ′ is the parameter vector associated with matrix X iq .
An important assumption of the CL model is the independence of the irrelevant alternatives (IIA) property. This property, which follows from the independently and identically distributed assumption, implies that the relative choice probabilities between any 2 alternatives of choice set J are not affected by the inclusion or exclusion of other alternatives in that set. The IIA property is a strict assumption of the CL model and a "reasonable approximation of more complex relationships". 20 value modeling is based on the same random utility structure discussed above but simply relaxes the equal scale assumption across alternatives. In mathematical terms, the choice probability of alternative i from a choice set J by an individual q is expressed as follows in HEV modeling:
where μ j allows all alternatives with different scale parameters. Table 3 presents the results estimated by the CL model. We used the Hausman test to evaluate IIA assumptions in this model. These results could not statistically reject the suitability of the IIA assumption. This was also confirmed by the estimated alternative scale parameters for continued hospitalization, discharge home, and discharge to a postnatal care facility that were statistically the same as HEV specification. Hence, in the current paper, we report the results based on the CL specifications.
| RESULTS AND DISCUSSION
As shown in Table 3 , the 2 alternative-specific constants (continued hospitalization and discharge to a postnatal care facility) were significantly estimated with positive signs, suggesting that these are preferred by the respondents over the other alternative (discharge home). With respect to which of these 2 alternatives is more preferable, postestimation testing indicated that discharge to a postnatal care facility was significantly larger than continued hospitalization (χ 2 (1) = 5.23; P = .022), which implies that discharge to a postnatal care facility is more preferable. In the respondents' preferences toward the attributes of discharge to a postnatal care facility, all attributes were statistically significant except CareCenter_examination and CareCenter_stay. Among the significant attributes, length of stay, type of room, and total cost were estimated with negative signs, implying that respondents are favorable to a shorter stay in the postnatal care facility, staying with fewer people in the same room, and paying less to use postnatal care services. Care Center_guidance, CareCenter_counseling, CareCenter_circle, and CareCenter_massage were estimated with positive signs, suggesting that respondents prefer longer sessions about feeding the baby, having more childcare counseling sessions with a clinical psychologist, having a childcare circle in the postnatal care facility, and having more free 60-minute body massages. In addition, while distance from home to the postnatal care facility (CareCenter_distance) was significantly estimated, its positive sign was not consistent with our prediction. In general, it is expected that mothers would prefer to use postnatal care services at a facility near their home, which is in line with the preference elicited by the significantly negative sign for Hospital_distance: ie, mothers prefer to deliver their babies at the hospital near their home. However, there might be another possible explanation. Mothers could consider moving from the delivery hospital to the postnatal care facility as a different from simply going to the postnatal care facility. After 2 days in the hospital, the mother is released from the hospital if she does not select continued hospitalization, whether she goes directly home or to the postnatal care facility. Therefore, a mother may have 2 choices for how to use postnatal care services: (1) go to the postnatal care facility directly from the hospital or (2) go home and use the day services of the facility. In this sense, a mother may not move to the postnatal care facility that it is near her home, but instead use a facility that is far from her home. This might be the reason why the sign of
CareCenter_distance was estimated as negative.
Based on the estimated CL model and the status quo scenario presented in Table 4 , the probability of selecting discharge to a postnatal care facility can be calculated using Equation (4) . It should be noted that in the status quo scenario, the delivery hospital is Takayama Red Cross Hospital and the postnatal care facility is Gero Hospital. Therefore, the attribute levels for continued hospitalization and discharge to a postnatal care facility are the actual conditions (or plans for implementation) at Takayama Red Cross Hospital and Gero Hospital, respectively. As a result, the probability of choosing discharge to a postnatal care facility was calculated as 0.6432. In addition, we considered 3 other scenarios by adjusting some attribute levels for discharge to a postnatal care facility. Scenario A lowers the total cost of discharge to a postnatal care facility from \500 000 to \430 000, but keeps all other values the same as the status quo scenario. Scenario B (1) extends the stay in the postnatal care facility from 3 to 5 days, (2) extends the time spent providing guidance about feeding the baby from 10 to 30 minutes, (3) increases the number of childcare counseling sessions from 1 to 2, (4) increases the number of free 60-minute body massages from 1 to 2, and (5) allows family members to stay overnight in the postnatal care facility. Scenario C combines the parameters of scenarios A and B. Table 5 presents the choice probabilities of discharge to a postnatal care facility under these 3 scenarios. A value of >0.70 indicates high acceptance of the new postnatal care facility. Furthermore, choice probability under scenario B is higher than under scenario A, implying that upgrading service is more useful than lowering cost to attract mothers to the facility.
| CONCLUSION
In this paper, a new style of postnatal care facility that combines medical and nonmedical support is considered. Contrary to most existing postnatal care facilities in Japan, this new postnatal care facility accepts the puerperant from the cooperating maternity facility within 2 days after giving birth. We conducted a hypothetical CE to investigate whether this new postnatal care facility would be accepted by pregnant women in Gero City and how they would evaluate different kinds of postnatal care services. We found that after 2 days in the hospital, the respondents preferred to move to the new postnatal care facility over the other alternatives (continued hospitalization or discharge home). In addition, the estimated choice probability of selecting discharge to a postnatal care facility changed from 0.6432 under the status quo scenario to 0.8018 under scenario C, which indicates a high level of acceptance of the new postnatal care facility in Gero City. However, a more systematic cost-benefit analysis that takes into account the benefits and costs of the consumers and suppliers needs to be conducted.
The local government and/or residents might oppose a postnatal care facility because by changing the role of Gero Hospital, giving birth in Gero City will be impossible afterward. This is, in part, similar to the so-called status quo bias. Status quo bias is an emotional bias that takes the current baseline (or status quo) as a reference point, and any change from that baseline is perceived as a loss (for more details, see the paper written by Samuelson and Zeckhauser 22 ). Therefore, convincing the local government and/or residents to overcome this bias will be the most important challenge in practice.
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